Aims Aims To compare the distribution of
To compare the distribution of scores on the Clinical Outcomes in scores on the Clinical Outcomes in Routine Evaluation^Outcome Measure Routine Evaluation^Outcome Measure (CORE^OM) from a general population (CORE^OM) from a general population sample with the distribution in an sample with the distribution in an aggregated clinical sample to derive aggregated clinical sample to derive recommended cut-off points for recommended cut-off points for determining clinical significance. determining clinical significance.
Method Method The CORE^OM general
The CORE^OM general population sample was based on a population sample was based on a weighted subsample of participants in the weighted subsample of participants in the psychiatric morbidity follow-up survey psychiatric morbidity follow-up survey who completed valid CORE^OM forms who completed valid CORE^OM forms following their interview (effective following their interview (effective n n¼535). 535).
Results

Results Comparisonof theCORE^OM
Comparisonof theCORE^OM general population sample with a clinical general population sample with a clinical sample aggregated from previous studies sample aggregated from previous studies ( (n n¼10 761) yielded a cut-off score of 9.9 10 761) yielded a cut-off score of 9.9 on the 0^40 scale of the CORE^OM. on the 0^40 scale of the CORE^OM. The CORE^OM was highly correlated The CORE^OM was highly correlated ( (r r¼0.77) with the Clinical Interview 0.77) with the Clinical Interview Schedule^Revised, supporting Schedule^Revised, supporting convergent validity. convergent validity.
Conclusions Conclusions We recommend
We recommend rounding the CORE^OM cut-off score to rounding the CORE^OM cut-off score to 10.However, cut-off scores must be used 10.However, cut-off scores must be used thoughtfully and adjusted to fitcontext and thoughtfully and adjusted to fitcontext and purpose. purpose.
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Although measures of psychological disAlthough measures of psychological distress and psychopathology are designed tress and psychopathology are designed for use in clinical populations, their meanfor use in clinical populations, their meaning derives from comparison with a normal ing derives from comparison with a normal population. In the UK, the Clinical Outpopulation. In the UK, the Clinical Outcomes in Routine Evaluation -Outcome comes in Routine Evaluation -Outcome Measure (CORE-OM) is one of the most Measure (CORE-OM) is one of the most widely used outcome measures for psychowidely used outcome measures for psychological therapies (Barkham logical therapies (Barkham et al et al, 2001; Evans Evans et al et al, 2002) and has been used in , 2002) and has been used in primary and secondary care settings (e.g. primary and secondary care settings (e.g. Barkham Barkham et al et al, 2005) . To assess the distri-, 2005). To assess the distribution of CORE-OM scores in a general bution of CORE-OM scores in a general population, we used data from the followpopulation, we used data from the followup to the psychiup to the psychiatric morbidity survey carried out in the UK atric morbidity survey carried out in the UK in 2000 (Singleton in 2000 (Singleton et al et al, 2001) , in which a , 2001), in which a sample completed the Clinical Interview sample completed the Clinical Interview Schedule -Revised (CIS-R; Lewis Schedule -Revised (CIS-R; Lewis et al et al, , 1992 ) and the CORE-OM. 1992) and the CORE-OM.
The study aimed, first, to assess the The study aimed, first, to assess the internal consistency, normative values and internal consistency, normative values and acceptability of the CORE-OM in a acceptability of the CORE-OM in a general population; second, to examine general population; second, to examine the convergent validity of the CORE-OM the convergent validity of the CORE-OM with the CIS-R; and third, to determine apwith the CIS-R; and third, to determine appropriate cut-off values on the CORE-OM. propriate cut-off values on the CORE-OM. Cut-off values contribute to both research Cut-off values contribute to both research and clinical practice by indicating a responand clinical practice by indicating a respondent's membership in the normal or clinical dent's membership in the normal or clinical population. This is useful both for initial population. This is useful both for initial screening and for assessing whether an screening and for assessing whether an intervention has brought about clinically intervention has brought about clinically significant change. significant change.
METHOD METHOD Participants Participants
A general population sample was obtained A general population sample was obtained from the follow-up to the psychiatric from the follow-up to the psychiatric morbidity survey in which 8580 adults morbidity survey in which 8580 adults aged 18-74 years were interviewed aged 18-74 years were interviewed between March and September 2000 between March and September 2000 (Singleton (Singleton et al et al, 2001) . This sample had , 2001). This sample had been randomly selected from people been randomly selected from people living in private households in Great living in private households in Great Britain and stratified by National Health Britain and stratified by National Health Service (NHS) region and socio-economic Service (NHS) region and socio-economic conditions. conditions.
From the original survey sample, 3536 From the original survey sample, 3536 respondents were selected for re-interview respondents were selected for re-interview approximately 18 months later. This approximately 18 months later. This follow-up sample was designed to include follow-up sample was designed to include all people from the initial sample who all people from the initial sample who scored 12 or more on the CIS-R (indicating scored 12 or more on the CIS-R (indicating the presence of mental disorder), all people the presence of mental disorder), all people who scored 6-11 on the CIS-R (indicating who scored 6-11 on the CIS-R (indicating no disorder but who reported some sympno disorder but who reported some symptoms of common mental disorder) and a toms of common mental disorder) and a random sample of 20% of respondents random sample of 20% of respondents who scored 0-5 on the CIS-R (indicating who scored 0-5 on the CIS-R (indicating no disorder). This differential sampling no disorder). This differential sampling was compensated for in the analysis by was compensated for in the analysis by weighting procedures, described below. A weighting procedures, described below. A more detailed description of the follow-up more detailed description of the follow-up survey and sampling methods is given by survey and sampling methods is given by . .
The follow-up interview included a The follow-up interview included a second administration of the CIS-R. Of second administration of the CIS-R. Of the 2406 respondents to the follow-up the 2406 respondents to the follow-up survey, the 2048 interviewed during the last survey, the 2048 interviewed during the last 2 months of the survey were randomly allo-2 months of the survey were randomly allocated to complete one of three self-report cated to complete one of three self-report paper measures of psychological wellpaper measures of psychological wellbeing. Of these individuals, 682 were allobeing. Of these individuals, 682 were allocated to complete the CORE-OM and the cated to complete the CORE-OM and the remainder were allocated to complete other remainder were allocated to complete other measures. measures.
Of the 682 interviewees allocated to the Of the 682 interviewees allocated to the CORE-OM, 558 returned questionnaires CORE-OM, 558 returned questionnaires (511 immediately after the follow-up inter-(511 immediately after the follow-up interview, 47 later by mail). Of those who view, 47 later by mail). Of those who completed the interview, only 5 refused to completed the interview, only 5 refused to complete the CORE-OM and 9 were complete the CORE-OM and 9 were judged incapable of completing it; 32 judged incapable of completing it; 32 agreed to return the form by mail but failed agreed to return the form by mail but failed to do so. In 78 cases interviewers indicated to do so. In 78 cases interviewers indicated that the CORE-OM had been completed at that the CORE-OM had been completed at the time of the interview but the forms were the time of the interview but the forms were missing -possibly because interviewers missing -possibly because interviewers failed to return them, or because they were failed to return them, or because they were lost in the mail or other misadventure. Of lost in the mail or other misadventure. Of the 558 returned forms, 5 were considered the 558 returned forms, 5 were considered invalid because of missing data on more invalid because of missing data on more than three items. The resulting general than three items. The resulting general population sample thus included 553 population sample thus included 553 respondents with a valid CORE-OM. respondents with a valid CORE-OM. Non-distressed subsample Non-distressed subsample A 'non-distressed' subsample was derived A 'non-distressed' subsample was derived from the general population sample as from the general population sample as follows. Beginning with the 300 responfollows. Beginning with the 300 respondents who completed a valid CORE-OM dents who completed a valid CORE-OM and scored 0-5 (indicating no mental disand scored 0-5 (indicating no mental disorder) on the follow-up CIS-R, additional order) on the follow-up CIS-R, additional screening was undertaken using responses screening was undertaken using responses to questions and measures in the followto questions and measures in the followup survey . up survey . Respondents were excluded from the subRespondents were excluded from the subsample if they had visited a general sample if they had visited a general practitioner in the past year or had been practitioner in the past year or had been an in-patient or out-patient in the previous an in-patient or out-patient in the previous 3 months for either a mental or physical 3 months for either a mental or physical disorder, were receiving psychotropic medidisorder, were receiving psychotropic medication, were undertaking counselling or cation, were undertaking counselling or had had suicidal thoughts in the past year. had had suicidal thoughts in the past year. Respondents were also omitted if they Respondents were also omitted if they scored below 50 on the mental health score scored below 50 on the mental health score of the 12-item Short Form Health Survey of the 12-item Short Form Health Survey (SF-12; Ware (SF-12; Ware et al et al, 1996) and hence were , 1996) and hence were regarded to be of below-average mental regarded to be of below-average mental health. The resulting asymptomatic or health. The resulting asymptomatic or non-distressed sample population comnon-distressed sample population comprised 85 respondents: 41 men (48%) and prised 85 respondents: 41 men (48%) and 44 women (52%) with a mean age of 44 women (52%) with a mean age of 43.8 years (s.d. 43.8 years (s.d.¼14.2). 14.2).
Weighting and data analysis Weighting and data analysis As described by Singleton and colleagues As described by Singleton and colleagues (Singleton Singleton & Lewis, , 2002; data from survey participants who 2003) data from survey participants who completed one of the three paper measures completed one of the three paper measures were weighted in several steps to take were weighted in several steps to take account of design factors and non-response account of design factors and non-response in both the original psychiatric morbidity in both the original psychiatric morbidity sample and the subsequent follow-up sample and the subsequent follow-up sample. Respondents' scores were weighted sample. Respondents' scores were weighted to adjust for the follow-up survey's differto adjust for the follow-up survey's differential selection of people. As noted earlier, ential selection of people. As noted earlier, by design only 20% of those scoring 0-5 by design only 20% of those scoring 0-5 on the CIS-R were selected, in comparison on the CIS-R were selected, in comparison with 100% of those scoring 6 or higher. with 100% of those scoring 6 or higher. To compensate, respondents with a score To compensate, respondents with a score of 0-5 (in the original survey) were given of 0-5 (in the original survey) were given a weighting of 5, and those scoring 6 or a weighting of 5, and those scoring 6 or higher a weighting of 1. higher a weighting of 1.
Non-response was adjusted by applying Non-response was adjusted by applying corrections for underrepresented democorrections for underrepresented demographic groups (age, gender, marital status, graphic groups (age, gender, marital status, household size) and geographical groups household size) and geographical groups (regional, urban/rural): that is, respondents (regional, urban/rural): that is, respondents representing undersampled groups or charrepresenting undersampled groups or characteristics were given proportionally higher acteristics were given proportionally higher weights. The final weight for each particiweights. The final weight for each participant was the product of the weights applied pant was the product of the weights applied in each step. This weight was then scaled in each step. This weight was then scaled back to the actual size of the sample alloback to the actual size of the sample allocated to the three paper measures (i.e. cated to the three paper measures (i.e. n n¼2048). Analyses on weighted data were 2048). Analyses on weighted data were done using Stata version 8 for Windows, done using Stata version 8 for Windows, applying the survey data commands deapplying the survey data commands designed for use with weighted data from signed for use with weighted data from complex sample surveys. complex sample surveys.
These weighting procedures yielded an These weighting procedures yielded an effective general population sample of 660 effective general population sample of 660 who were allocated to complete the who were allocated to complete the CORE-OM. An effective sample of 543 CORE-OM. An effective sample of 543 returned CORE-OM forms, of which an returned CORE-OM forms, of which an effective 535 were valid. This effective effective 535 were valid. This effective general population sample consisted of general population sample consisted of 268 men (50.2%) and 266 women 268 men (50.2%) and 266 women (49.8%) with a mean age of 43.4 years (49.8%) with a mean age of 43.4 years
The effective size of the non-15.3). The effective size of the nondistressed sample was 118, including 60 distressed sample was 118, including 60 men (50.8%) and 58 women (49.2%) with men (50.8%) and 58 women (49.2%) with a mean age of 44.5 years (s.d. a mean age of 44.5 years (s.d.¼14.8). All 14.8). All effective sample sizes have been rounded effective sample sizes have been rounded to the nearest whole number. Effective to the nearest whole number. Effective sample sizes differ from the actual numbers sample sizes differ from the actual numbers of valid forms because the weights were of valid forms because the weights were scaled back to the number of respondents scaled back to the number of respondents allocated to all three paper measures allocated to all three paper measures ( (n n¼2048), rather than to the number of 2048), rather than to the number of valid CORE-OM forms. valid CORE-OM forms.
Clinical samples Clinical samples used for comparison used for comparison
For comparison with the general popuFor comparison with the general population sample we used clinical data from lation sample we used clinical data from four previously documented samples drawn four previously documented samples drawn from the following services: from the following services: There was some overlap between samThere was some overlap between samples (c) and (d), which accounted for ples (c) and (d), which accounted for 13.5% of the joint sample, and the individ-13.5% of the joint sample, and the individuals involved were counted only once. This uals involved were counted only once. This resulted in a total clinical sample of 10 761 resulted in a total clinical sample of 10 761 persons. Of these, 3419 were men (32%) persons. Of these, 3419 were men (32%) and 7326 were women (68%); gender inand 7326 were women (68%); gender information was missing for 16 (0.1%). Their formation was missing for 16 (0.1%). Their mean age was 37.7 years (s.d. mean age was 37.7 years (s.d.¼12.5). 12.5).
Measures Measures
Clinical Interview Schedule^Revised Clinical Interview Schedule^Revised
The CIS-R (Lewis The CIS-R ( Lewis et al et al, 1992 ) is a stand-, 1992) is a standardised interview for assessing common ardised interview for assessing common psychiatric disorders and is designed to be psychiatric disorders and is designed to be administered by non-clinicians. It comadministered by non-clinicians. It comprises 14 sections covering areas of neurotic prises 14 sections covering areas of neurotic symptoms: somatic symptoms, fatigue, symptoms: somatic symptoms, fatigue, concentration and forgetfulness, sleep concentration and forgetfulness, sleep problems, irritability, worry about physical problems, irritability, worry about physical health, depression, depressive ideas, worry, health, depression, depressive ideas, worry, anxiety, phobias, panic, compulsions and anxiety, phobias, panic, compulsions and obsessions. Each section has a lead-in quesobsessions. Each section has a lead-in question relating to symptoms experienced over tion relating to symptoms experienced over the previous month; the response to this the previous month; the response to this question is not included in the scoring. A question is not included in the scoring. A positive response to the initial question positive response to the initial question leads to four further questions (five for leads to four further questions (five for depressive symptoms) relating to the fredepressive symptoms) relating to the frequency, duration and severity of the sympquency, duration and severity of the symptom over the past 7 days. Each positive tom over the past 7 days. Each positive response scores 1; thus, for each section, response scores 1; thus, for each section, scores range from 0 to 4 (or 0 to 5 for descores range from 0 to 4 (or 0 to 5 for depressive ideas). The total score is the sum pressive ideas). The total score is the sum of all 14 sections, giving a possible of all 14 sections, giving a possible range of 0-57. A score of 12 or above on range of 0-57. A score of 12 or above on the CIS-R indicates caseness (Lewis the CIS-R indicates caseness (Lewis et al et al, , 1992; , a score 1992; , a score of 6-11 indicates some symptoms of mental of 6-11 indicates some symptoms of mental disorder and a score of 0-5 indicates little disorder and a score of 0-5 indicates little evidence of mental disorder (Singleton & evidence of mental disorder . .
Clinical Outcomes in Routine EvaluationĈlinical
Outcomes in Routine EvaluationÔ utcome Measure Outcome Measure
The CORE-OM (Barkham The CORE-OM (Barkham et al et al, 2001 (Barkham et al et al, , , 2001 (Barkham et al et al, , 2005 Evans 2005; Evans et al et al, 2002 ) is a 34-item self-, 2002) is a 34-item selfreport measure designed to assess level of report measure designed to assess level of psychological distress and outcome of psychological distress and outcome of psychological therapies. The 34 items compsychological therapies. The 34 items comprise four domains (with each domain comprise four domains (with each domain comprising specific clusters): specific problems prising specific clusters): specific problems (depression, anxiety, physical problems, (depression, anxiety, physical problems, trauma), functioning (general day-to-day trauma), functioning (general day-to-day functioning, close relationships, social functioning, close relationships, social relationships); subjective well-being (feelrelationships); subjective well-being (feelings about self and optimism about the ings about self and optimism about the future); and risk (risk to self, risk to others). future); and risk (risk to self, risk to others). Each domain contains equal numbers of Each domain contains equal numbers of high and low intensity/severity items to offhigh and low intensity/severity items to offset possible floor and ceiling effects. All set possible floor and ceiling effects. All items are scored on a five-point scale from items are scored on a five-point scale from 0 to 4 (anchored 'all or most of the time' 0 to 4 (anchored 'all or most of the time' 'not at all' 'not at all', 'only occasionally' , 'only occasionally', 'often' and , 'often' and 'sometimes') and relate to the previous 'sometimes') and relate to the previous week. Clinical scores are calculated as the week. Clinical scores are calculated as the mean of all completed items on the form, mean of all completed items on the form, which are then multiplied by 10, so that which are then multiplied by 10, so that clinically meaningful differences are exclinically meaningful differences are expressed in whole numbers. Thus, scores pressed in whole numbers. Thus, scores may range from 0 to 40 (see Leach may range from 0 to 40 (see Leach et al et al, , 2006 
RESULTS RESULTS
Acceptability and internal Acceptability and internal consistency consistency
Aspects of acceptability of the CORE-OM Aspects of acceptability of the CORE-OM in the general population were examined in the general population were examined by means of completion rates and number by means of completion rates and number of missing items, since a fundamental reof missing items, since a fundamental requirement of a measure is that respondents quirement of a measure is that respondents agree and are able to complete it. Fewer agree and are able to complete it. Fewer than 2% of those who completed the than 2% of those who completed the follow-up interview refused to complete follow-up interview refused to complete the CORE-OM or were deemed incapable the CORE-OM or were deemed incapable of completing it, although among the of completing it, although among the minority of respondents who promised to minority of respondents who promised to return their form by mail, 40% failed to return their form by mail, 40% failed to do so. do so. All of the respondents who returned inAll of the respondents who returned invalid CORE-OM forms (missing more than valid CORE-OM forms (missing more than three items) failed to complete the 20 items three items) failed to complete the 20 items on the reverse side of the form, which on the reverse side of the form, which suggests that they neglected to turn over suggests that they neglected to turn over the page. The mean omission rate on all the page. The mean omission rate on all items across the respondent group as a items across the respondent group as a whole was 1.4%. When those who did whole was 1.4%. When those who did not complete the second page were disnot complete the second page were disregarded, this was reduced to 0.4%. Of regarded, this was reduced to 0.4%. Of these, the most commonly missed items these, the most commonly missed items were item 12 'I have been happy with the were item 12 'I have been happy with the things I have done' (1.3%); item 4 'I have things I have done' (1.3%); item 4 'I have felt OK about myself felt OK about myself' (1.1%); item 20 ' (1.1%); item 20 'My problems have been impossible to put 'My problems have been impossible to put to one side' (0.9%); and item 9 'I have to one side' (0.9%); and item 9 'I have thought of hurting myself thought of hurting myself' (0.9%).
' (0.9%).
The internal consistency, calculated The internal consistency, calculated using Cronbach's ( using Cronbach's (a a) coefficient (Cronbach, ) coefficient (Cronbach, 1951) was 0.91 (effective 1951) was 0.91 (effective n n¼535) in the 535) in the general population sample. general population sample.
Distributions of CORE^OM Distributions of CORE^OM clinical scores clinical scores
The distributions of CORE-OM clinical The distributions of CORE-OM clinical scores in the three samples (Table 1) are scores in the three samples (Table 1) are shown in Fig. 1 . The mean CORE-OM shown in Fig. 1 As would be expected, the CORE-OM As would be expected, the CORE-OM clinical scores for the general population clinical scores for the general population and non-distressed samples were highly and non-distressed samples were highly skewed (see Table 1 and Fig. 1) , with skewed (see Table 1 and Fig. 1) , with 54.8% of the general population sample 54.8% of the general population sample and 83.2% of the non-distressed sample and 83.2% of the non-distressed sample scoring below 4 out of a maximum of 40. scoring below 4 out of a maximum of 40. The clinical population scores were more The clinical population scores were more normally distributed. normally distributed.
Convergence of the CORE^OM Convergence of the CORE^OM with the CIS^R with the CIS^R in the general population in the general population CORE-OM clinical scores were strongly CORE-OM clinical scores were strongly correlated with the CIS-R total scores correlated with the CIS-R total scores obtained in the follow-up interviews: obtained in the follow-up interviews: r r¼0.77, 0.77, P P5 50.001, effective 0.001, effective n n¼535 in the 535 in the general population sample. Table 2 pregeneral population sample. four CIS-R levels of severity (see Singleton four CIS-R levels of severity (see . .
CORE^OM reliable change index CORE^OM reliable change index and cut-off values and cut-off values
According to Jacobson & Truax (1991) , According to Jacobson & Truax (1991) , achieving reliable and clinically significant achieving reliable and clinically significant improvement in psychological treatment improvement in psychological treatment requires the client to meet two criteria. requires the client to meet two criteria. First, pre-post improvement must be reliFirst, pre-post improvement must be reliable, in the sense of being large enough able, in the sense of being large enough not to be attributable to measurement not to be attributable to measurement error. Second, improvement must be error. Second, improvement must be clinically significant, which is most often clinically significant, which is most often understood as the person beginning treatunderstood as the person beginning treatment as part of the dysfunctional clinical ment as part of the dysfunctional clinical population and entering the non-clinical population and entering the non-clinical population during or after treatment, population during or after treatment, assessed as a change in score from above assessed as a change in score from above to below a clinical cut-off level on the to below a clinical cut-off level on the criterion measure. criterion measure. As a reliable change index (RCI), As a reliable change index (RCI), Jacobson & Truax (1991) suggested the Jacobson & Truax (1991) suggested the pre-post difference that, when divided by pre-post difference that, when divided by the standard error of measurement, is equal the standard error of measurement, is equal to 1.96, calculated as RCI to 1.96, calculated as RCI¼1.968sd 1.968sd H H2 2H H(1 (17 7r r) . The RCI thus depends on the ). The RCI thus depends on the measure's standard deviation (sd) and measure's standard deviation (sd) and reliability ( reliability (r r). It is likely to be smaller in a ). It is likely to be smaller in a general population sample than in a clinical general population sample than in a clinical sample because of the reduced variability of sample because of the reduced variability of scores. Using the general population scores. Using the general population internal consistency reliability (0.91) internal consistency reliability (0.91) yielded RCIs of 3.6 in the general popuyielded RCIs of 3.6 in the general population sample and 5.9 in the clinical sample. lation sample and 5.9 in the clinical sample.
Following The cut-off value between the clinical The cut-off value between the clinical population and the general population population and the general population was 9.9. Calculated separately, the cut-off was 9.9. Calculated separately, the cut-off score for men was 9.3 and the cut-off score score for men was 9.3 and the cut-off score for women was 10.2, reflecting the slightly for women was 10.2, reflecting the slightly higher mean for women in the clinical higher mean for women in the clinical sample. We recommend rounding this to sample. We recommend rounding this to 10 for all respondents (see Fig. 1 ). As can 10 for all respondents (see Fig. 1 ). As can be calculated from Table 1 , the cut-off of be calculated from Table 1 , the cut-off of 10 yields a sensitivity (true positive rate) 10 yields a sensitivity (true positive rate) of 87% and a specificity (true negative rate) of 87% and a specificity (true negative rate) of 88% for discriminating between memof 88% for discriminating between members of the clinical and general populations. bers of the clinical and general populations. The cut-off value between the clinical popuThe cut-off value between the clinical population and the non-distressed population lation and the non-distressed population was 7.3. was 7.3.
DISCUSSION DISCUSSION
Acceptability Acceptability
The very low rate of explicit refusal to comThe very low rate of explicit refusal to complete the forms when presented in a face-toplete the forms when presented in a face-toface situation and the low number of face situation and the low number of missing items on returned forms indicate missing items on returned forms indicate that the CORE-OM is acceptable for use that the CORE-OM is acceptable for use in a general population. The lower rate of in a general population. The lower rate of completion among those agreeing to return completion among those agreeing to return the form by mail represents a problem that the form by mail represents a problem that is not restricted to the CORE-OM. On the is not restricted to the CORE-OM. On the other hand, we cannot rule out the possibilother hand, we cannot rule out the possibility that some of the non-returned forms ity that some of the non-returned forms reflected unacceptability of the measure. reflected unacceptability of the measure.
Internal consistency Internal consistency and convergent validity and convergent validity
The high internal consistency of the The high internal consistency of the CORE-OM ( CORE-OM (a a¼0.91) confirms its robust 0.91) confirms its robust structure in a general population, although structure in a general population, although this may also be an indication of redundant this may also be an indication of redundant items. Its correlation of 0.77 with the items. Its correlation of 0.77 with the CIS-R is consistent with its previously re-CIS-R is consistent with its previously reported convergence with other measures ported convergence with other measures of psychological distress and disturbance of psychological distress and disturbance (Evans 
CORE^OM cut-off scores CORE^OM cut-off scores
Our recommended CORE-OM cut-off Our recommended CORE-OM cut-off score of 10 between clinical and general score of 10 between clinical and general populations (see Fig. 1 ) has the advantage populations (see Fig. 1 ) has the advantage of a straightforward interpretation, equivaof a straightforward interpretation, equivalent to a mean item score of 1.0. This cutlent to a mean item score of 1.0. This cutoff score represents an advance over off score represents an advance over 7 2 7 2 AUTHOR'S PROOF AUTHOR'S PROOF (10) between the clinical and general populations. between the clinical and general populations. et al, 2006) . , 2006). The cut-off score of 10 is somewhat The cut-off score of 10 is somewhat lower than the previously reported separate lower than the previously reported separate cut-off scores of 11.9 for men and 12.9 for cut-off scores of 11.9 for men and 12.9 for women (Evans women (Evans et al et al, 2002) , reflecting the , 2002), reflecting the relatively lower mean CORE-OM clinical relatively lower mean CORE-OM clinical score in the general population sample score in the general population sample (4.8, with no gender difference), as com-(4.8, with no gender difference), as compared with the university students and pared with the university students and convenience sample used previously (6.9 convenience sample used previously (6.9 for men and 8.1 for women; Evans for men and 8.1 for women; Evans et al et al, , 2002) . The latter, somewhat higher, means 2002). The latter, somewhat higher, means may reflect higher distress levels among may reflect higher distress levels among students than in the general population students than in the general population (Stewart-Brown (Stewart-Brown et al et al, 2000) and the inclu-, 2000) and the inclusion of relatively psychologically aware sion of relatively psychologically aware people in the convenience sample. Using people in the convenience sample. Using the earlier, higher cut-off scores left 20% the earlier, higher cut-off scores left 20% of people referred to therapy services below of people referred to therapy services below the cut-off level (Evans the cut-off level (Evans et al et al, 2003; Barkham Barkham et al et al, 2005) ; revising this indica-, 2005); revising this indicator of caseness downwards acknowledges tor of caseness downwards acknowledges that such people are being referred for clinithat such people are being referred for clinically significant distress. Congruently, the cally significant distress. Congruently, the customary cut-off between clinical and customary cut-off between clinical and non-clinical populations on the Beck non-clinical populations on the Beck Depression Inventory (BDI; Beck Depression Inventory (BDI; Beck et al et al, , 1988 ) is also 10, and transformation tables 1988) is also 10, and transformation tables between the BDI and the CORE-OM between the BDI and the CORE-OM (Leach (Leach et al et al, 2006) suggest that a BDI score , 2006) suggest that a BDI score of 10 is equivalent to a CORE clinical score of 10 is equivalent to a CORE clinical score of 10.0 for men and 9.7 for women. of 10.0 for men and 9.7 for women.
The cut-off score of 10 represents a disThe cut-off score of 10 represents a distinction between a clinical population tinction between a clinical population (those attending psychological therapy ser-(those attending psychological therapy services) and a non-clinical (general) popuvices) and a non-clinical (general) population, rather than between those with or lation, rather than between those with or without a diagnosis. The cut-off score for without a diagnosis. The cut-off score for distinguishing a sample meeting criteria distinguishing a sample meeting criteria for a specific diagnosis (e.g. depression) for a specific diagnosis (e.g. depression) might be higher. might be higher.
Validity of cut-off scores: Validity of cut-off scores: additional considerations additional considerations Psychological disturbance, as measured by Psychological disturbance, as measured by the CORE-OM and CIS-R, is not a disthe CORE-OM and CIS-R, is not a discrete phenomenon but a matter of degree. crete phenomenon but a matter of degree.
Consequently, any cut-off point is to some Consequently, any cut-off point is to some degree arbitrary. In contrast, when detectdegree arbitrary. In contrast, when detecting the presence or absence of discrete meding the presence or absence of discrete medical conditions such as prostate cancer, only ical conditions such as prostate cancer, only the test is continuous, and cut-off scores are the test is continuous, and cut-off scores are selected to optimise prediction. Even for selected to optimise prediction. Even for discrete target conditions, optimal cutting discrete target conditions, optimal cutting scores may vary substantially and systemascores may vary substantially and systematically depending on the base rates in the tically depending on the base rates in the local population and on the value placed local population and on the value placed on alternative types of detection and error on alternative types of detection and error (Rorer (Rorer et al et al, , 1966a . Optimal cutting ). Optimal cutting scores tend to fall as the base rate of the scores tend to fall as the base rate of the target (high-scoring) and the relative cost target (high-scoring) and the relative cost of false negatives (undetected members of of false negatives (undetected members of the target group) increase. Thus, any rethe target group) increase. Thus, any recommended cut-off may require adjustment commended cut-off may require adjustment to fit circumstances. In this context, the to fit circumstances. In this context, the CORE-OM cut-off score of 7.3 between CORE-OM cut-off score of 7.3 between the clinical and non-distressed populations the clinical and non-distressed populations and the previous recommended cut-off and the previous recommended cut-off score of 11.9 or 12.9 (Evans score of 11.9 or 12.9 (Evans et al et al, 2002) , 2002) helpfully bracket our recommended cuthelpfully bracket our recommended cutoff score of 10. off score of 10.
Although CIS-R scores were used in the Although CIS-R scores were used in the procedures for setting up the general popuprocedures for setting up the general population sample -sampling only 20% of relation sample -sampling only 20% of respondents scoring 0-5 in the original spondents scoring 0-5 in the original survey -this was compensated for by the survey -this was compensated for by the weighting procedures. Consequently, weighting procedures. Consequently, the validity of the general population the validity of the general population CORE-OM cut-off scores did not depend CORE-OM cut-off scores did not depend on the CIS-R. On the other hand the on the CIS-R. On the other hand the CIS-R scores were used in defining the CIS-R scores were used in defining the non-distressed sample (i.e. only those scornon-distressed sample (i.e. only those scoring 0-5 in the follow-up survey were ining 0-5 in the follow-up survey were included), so the validity of the cut-off cluded), so the validity of the cut-off between it and the clinical sample (7.3) between it and the clinical sample (7.3) rests partly on the validity of the CIS-R. rests partly on the validity of the CIS-R.
Limitations Limitations and caveats and caveats
In assessing the convergent validity between In assessing the convergent validity between two measures, the order of presentation two measures, the order of presentation would ideally be counterbalanced. Howwould ideally be counterbalanced. However, in the design of the psychiatric morever, in the design of the psychiatric morbidity follow-up survey the CORE-OM bidity follow-up survey the CORE-OM was administered at the end of a 1-1.5 h was administered at the end of a 1-1.5 h interview which included the CIS-R. This interview which included the CIS-R. This might also have adversely affected the might also have adversely affected the response rate. response rate. General population samples, because of General population samples, because of their skewed distributions, tend to violate their skewed distributions, tend to violate implicit assumptions of normality and disimplicit assumptions of normality and distort calculation of the cut-off points tort calculation of the cut-off points (Martinovich (Martinovich et al et al, 1996) . Because of the , 1996). Because of the skew, the calculated cut-off scores between skew, the calculated cut-off scores between the clinical population and the general the clinical population and the general population (9.9) and the non-distressed population (9.9) and the non-distressed group (7.3) were lower than the points group (7.3) were lower than the points where the distribution lines cross in Fig. 1 , where the distribution lines cross in Fig. 1 , which would be optimal cutting scores if which would be optimal cutting scores if one assumed that clinical and general popuone assumed that clinical and general populations were discrete, with a 50% base rate lations were discrete, with a 50% base rate and equal dis-utility of false negatives and and equal dis-utility of false negatives and false positives. The violation of all of these false positives. The violation of all of these assumptions (normal distribution, discrete assumptions (normal distribution, discrete groups, equal occurrence rates of target groups, equal occurrence rates of target and non-target groups, equal utilities of deand non-target groups, equal utilities of detection) under realistic clinical conditions tection) under realistic clinical conditions underlines our caution against rigid underlines our caution against rigid application of a fixed cut-off. application of a fixed cut-off.
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